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SIMPLE SOLUTIONS OF SAINT-VENANT TORSION
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Introduction.
The problem of torsion of prismatical bars by couples M, applied at the ends was first studied by Barr6 De Saint-Venant who discussed several solutions of the equation: 
The magnitude of the torque M, on any cross section is given (See for example [1] ) by r, -2 JJ i dx dy.
Mr
The only non-vanishing stresses are xz and yz and these are given bŷ d\f/ ^ d\f/ xz = -, yz =
Many attempts were made to solve Eq. (1) to satisfy the boundary condition (2) for various cross sections, and in one of these methods the solution was obtained by the aid of the complex variable. We shall here give a simple elementary solution for Eq. 
The stress function is then given by -I = t ?"2 + j4o + Bo0 + (C0 + D09) log r + ^ (A"rn + B"r ") cos nd -Alia 4 + {Cnrn + Dnr~") sin n6.
The Tchebycheff polynomials. The Tchebycheff polynomials of the first kind T"(cos 6) are defined as follows:
Tn{cos 6) -cos nd.
These polynomials have been treated in quite an interesting manner in [2] . We shall give here only what is needed in this paper. Evidently T0 (cos 9) = 1 and 7\ (cos 6) = cos 6; Tn (cos 0) for any value of n can be found by using the following recurrence relation T"+1(cos 6) -2 cos 6Tn(cos d) + T"_i(cos 6) = 0 (10) which can be proved as follows.
Since cos (n + 1) 0 + cos (n -1) 9 -2 cos n9 cos 9 we have 7'"+1(cos 9) -2 cos flTUcos 9) + ^^(cos 9) = 0.
By using the recurrence relation (10), we obtain the following values of Tn (cos 9). 
n-0 the expression on the left hand side of (16) or (17) multiplied by -2/ia will give the stress function for the given cross section. 4. The cross section is a circle of radius a with a notch whose boundary is a circle of radius b whose centre is on the circumference of the circle (as shown in Fig. 2 ). The 
